► In this study of sexual inactivity and its association with sociodemographic and sexual behaviours/attitudes, we included men and women across a wide age-range, corresponding to most of adulthood, using nationally representative data from Britain. ► Although the sample was weighted to be broadly representative of the underlying British population, non-response could be a source of bias for our data. ► Due to the cross-sectional design, temporality of the associations between participant characteristics and sexual inactivity could not be determined. ► In some of the analyses of different types of sexual inactivity, statistical power was limited.
Strengths and limitations of this study
► In this study of sexual inactivity and its association with sociodemographic and sexual behaviours/attitudes, we included men and women across a wide age-range, corresponding to most of adulthood, using nationally representative data from Britain. ► Although the sample was weighted to be broadly representative of the underlying British population, non-response could be a source of bias for our data. ► Due to the cross-sectional design, temporality of the associations between participant characteristics and sexual inactivity could not be determined. ► In some of the analyses of different types of sexual inactivity, statistical power was limited.
AbStrACt
Objectives To examine how prevalence and context of sexual inactivity varies across the life-course, assess dissatisfaction with sex life among those who are sexually inactive and identify associations with factors that may represent reasons for sexual inactivity. Design Analysis of cross-sectional probability sample survey data.
Setting British general population. Participants 14 623 participants (n men: 6045 unweighted, 7245 weighted), aged 16-74 years, of the third National Survey of Sexual Attitudes and Lifestyles (Natsal-3), undertaken in 2010-2012.
Main outcome measures Sexual inactivity, defined as not reporting oral, vaginal or anal intercourse in the past year and further categorised into those who were sexually inexperienced (had never had sex), single or in a relationship.
results Overall, 15 .9% (weighted n 1155/7245) of men and 22.2% (1646/7410) of women were sexually inactive (p<0.001). The proportion of sexually inactive individuals who were sexually inexperienced was larger among men than women (26.3% (304/1155) vs 16 .3% (268/1646)), while the proportion who were singles was larger among women (49.8% (820/1646) vs 40.4% (467/1155)). Sexual inexperience was the most common type of sexual inactivity in early adulthood, with this declining with age. A minority of those who had sexual experience but were sexually inactive-34.8% (293/842) of men and 23.6% (319/1349) of women-reported being dissatisfied with their sex lives. Associations with sexual inactivity was observed for a range of sociodemographics and sexual behaviours/attitudes, for example, religion, ethnicity, Body mass index, height, employment status and index of multiple deprivation; these associations varied by type of sexual inactivity and gender. Conclusions While sex is important for well-being, a non-negligible proportion of the population at all ages are sexually inactive, yet many are not dissatisfied with their situation, with implications for sex and relationship counselling.
Sexual health and satisfaction are key components of health and well-being. [1] [2] [3] Happiness and life satisfaction can be positively influenced by sexual relationships [4] [5] [6] while low sexual frequency has been shown to be associated with poor self-reported health 7 and increased mortality. 8 While the importance of sex for quality of life has been increasingly recognised, 1-3 surprisingly little is known about those in the population that are sexually inactive. In Britain's third National Survey of Sexual Attitudes and Lifestyles (Natsal-3), around one in five men and women aged 16-74 years reported that they had not had any sexual partners in past year. 9 While this measure of sexual inactivity was more common in the oldest age groups, one in four to one in five of men and women aged 16-24 years and around 1 in 10 of those aged 25-34 years reported being sexually inactive. 9 The sexually inactive proportion of the population has remained stable in Britain between 1991 and 2011. 9 A study using a nationally representative data from the USA, however, showed that 15% of those aged 20-24 years who were born in the 1990s had had no sexual partners since age 18 years, compared with 6% in the same age-range of those born in the 1960s. 10 Similarly, the proportion of German men aged 18-30 years that reported no sexual activity in the past 12 months increased from 7.5% in 2005 to 20.3% in 2016. 11 Important knowledge gaps regarding sexual inactivity remain. Little is known about the reasons for being sexually inactive. 12 13 Some
Open access individuals may choose to remain sexually inactive due to reasons such as religion or low or no sexual desire. 14 15 Conversely, access to potential sexual partners and the individual's ability to pursue sexual relationships may also affect the likelihood of being sexually inactive. 12 Previous studies, which have assessed sexually inactive individuals as one group, 9 16 or investigated only one type of sexual inactivity (eg, those with no sexual experience or those in sexless relationships), 10 17-19 indicate that reasons for being sexually inactive might differ by type of sexual inactivity. 12-15 17-19 In this study, we assessed the proportion of adults in Natsal-3 who had no experience of sex, were sexually inactive singles and sexually inactive while in a relationship 12-15 17-19 and how this varied by gender and age-group. Next, we assessed the proportion of the sexually inactive individuals who were dissatisfied with their (lack of) sex life and who avoided sex due to sexual difficulties, and identified factors associated with sexual inactivity that could be related to potential reasons for being sexually inactive.
MethODS

Data sources
The Natsal surveys are decennial national probability sample surveys on sexual health and behaviour in Britain. We used data from Natsal-3 (2010-2012); detailed information about the survey has been provided elsewhere. 9 20 In brief, a multistage, clustered and stratified probability sample design was applied using postcode sectors as the primary sampling units. Within each primary sampling unit, addresses were randomly selected from which one individual was invited to participate in the survey. Survey participants then completed the survey, usually in their homes, through a combination of face-to-face interviews using computer-assisted personal interview with computer-assisted self-interview. The estimated response rate was 57.7%, 9 and the number of interviews that were completed after contact was made was 65.6% (the estimated cooperation rate). 21 Sample weights were derived to adjust for unequal probabilities of selection and non-response; after application of sample weights, the samples were broadly representative of the British population in 2011.
Study population
All of the 15 162 participants in Natsal-3 were eligible for this analysis. We excluded those with missing data on variables required to define or categorise sexual inactivity (see online supplementary material), including information about having had oral, anal or vaginal intercourse in the past year (n=38), relationship status at interview (n=296) and/or previous sexual experience (n=294). The final study population included 14 623 survey participants. The characteristics of excluded participants and the study population are shown in online supplementary table 1. Those who were excluded differed with respect to several characteristics as compared with the study population. For example, they were more likely to be aged 65-74 years, to be unemployed and to have missing information on other variables (online supplementary table 1).
Categories of sexual inactivity, satisfaction with sex life and avoidance of sex due to sexual difficulties
Participants who reported no partnered sexual activity, specifically vaginal, anal or oral sex, in the past year were considered sexually inactive and were further categorised into one of three groups: (1) sexually inexperienced (those who reported that they had never had sexual intercourse); then among those who reported ever having had sexual intercourse: (2) sexually inactive but in a relationship at interview (those who were married or cohabitating with a partner or had a steady relationship but were not living together with their partner); (3) sexually inactive single (those who were not in a relationship at interview as defined above).
Participants in Natsal-3 who indicated that they strongly disagreed or disagreed with the statement 'I am satisfied with my sex life' were considered as dissatisfied. We also assessed avoidance of sex due to sexual difficulties, which was defined as strongly agreeing or agreeing with the statement 'I have avoided sex because of sexual difficulties, either my own or those of my partner'. The questions regarding satisfaction with sex life and avoidance of sex were not asked to those who reported no sexual experience.
Factors for assessment of association with sexual inactivity
We selected (a priori) variables that we hypothesised could be associated with reasons for sexual inactivity, including religion 17 (none; Christian; other religions), sexual attraction 14 (have felt sexual attraction; never felt sexual attraction to anyone), masturbation in the past week (yes; no), lifetime sexual partners (0; 1; 2 to 4; 5 or more) and ever paid for sex (yes; no). Due to their demonstrated relationship with sexual activity or associated factors, we assessed socioeconomic factors 16 22-25 including education (no academic qualifications; academic qualifications typically gained at age 16 years; studying for or have attained further academic qualifications), National Statistics Socio Economic Classification (NSSEC) 26 (managerial and professional occupations; intermediate occupations; semiroutine and routine occupations; never worked and long-term unemployed; full-time student) and quintile of Index of Multiple Deprivation, 27 as well as physical characteristics, 17 28-30 including body mass index (underweight or normal weight (<25 kg/m 2 ), overweight (25 to <30 kg/ m 2 ) and obese (≥30 kg/m 2 )) and height 31 32 (below vs above the average height (men, 177 cm; women, 164 cm)) and ethnicity 16 33 34 (white; other). In addition, as sexual behaviour and the number of potential sexual partners may vary by sexual identity, 35 we also assessed this variable (heterosexual; other sexual identities). Categories were collapsed to maximise the statistical power available.
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Statistical analyses
All analyses were done using Stata V.15.0, accounting for stratification, clustering and weighting of the samples. 9 20 These were performed separately by gender due to differences in the experience and reporting of sexual behaviours, 9 and the 'sexual scripts' which shape these behaviours. 36 First, we assessed the prevalence of sexual inactivity and each category of sexual inactivity for the population as a whole (aged 16-74 years) and by 5 year age groups. Next, among those who were sexually active as well as sexually inactive and in a relationship or single, we estimated the proportion who were dissatisfied with their sex life and the proportion who avoided sex due to sexual difficulties; for reasons of statistical power, these analyses were performed using two age groups: 16-44 years and 45-74 years. We used the χ² test to assess differences in the proportion dissatisfied by sex, age group and type of sexual inactivity (single versus in a relationship). We then described the characteristics (the variables selected a priori as described above) of Natsal-3 participants who were sexually active and by each category of sexual inactivity. Although categories were collapsed to maximise the statistical power available, some subgroups were unavoidably small such that estimates for those with less than 50 observations are presented in square brackets to denote that these estimates should be considered with extra caution. Finally, we used logistic regression to calculate age-adjusted ORs to assess the association between each of the participant characteristics variables and each category of sexual inactivity as compared with being sexually active. Age-adjusted ORs with 95% CIs that did not overlap 1 were considered as statistically significant. Participants with missing data on the investigated variables were few (weighted proportion <5% for all variables) and therefore excluded from analyses.
Patient and public involvement
As an unfunded secondary analysis of Natsal-3 data, this particular paper did not entail patient and public involvement. However, public engagement has been a key component of each phase of the Natsal study, including public consultation exercises to inform new topic areas, cognitive interviews to inform question wording and interactive public engagement events (including via digital media) to disseminate findings.
reSultS
Prevalence and categories of sexual inactivity
The prevalence of sexual inactivity in the British resident population aged 16-74 years was estimated to be 15.9% (95% CI, 15.0% to 17.0%) for men and 22.2% (21.2% to 23.3%) for women ( figure 1 and Online supplementary table 2). As well as there being a significantly larger proportion of women in the population who were sexually inactive relative to men (p<0.0001), gender differences also existed in terms of the context of this sexual inactivity (p<0.0001). Among sexually inactive men, 26.3% (23.6%-29.3%) were sexually inexperienced, 33.2% (29.9% to 36.8%) were in a relationship and 40.4% (37.2 to 43.7) were single. Among sexually inactive women, 16 .3% (14.6% to 18.1%) were sexually inexperienced, 33.9% (31.4 to 36.6) were in a relationship and 49.8% (47.2 to 52.4) were single.
The prevalence of sexual inactivity and types of sexual inactivity varied by age ( figure 1 and online supplementary table 2). Among both men and women, the prevalence of sexual inactivity decreased with age from 16 to 19 years where 33.1% (29.6% to 36.8%) of men and 34.2% (30.9% to 37.7%) of women were sexually inactive, reaching its lowest levels in the age groups between 35 and 39 years (men, 4.1% (2.5% to 6.6%); women, 6.4% (4.4% to 9.3%)) and then increased with age. The prevalence of sexual inactivity tended to be higher among women than men from age 40-44 years and older. In the oldest age group (70-74 years), the prevalence was 48.6% (42.3% to 55.0%) for men and 65.7% (59.9% to 41.1%) for women.
Those sexually inexperienced comprised the majority of sexual inactivity in the youngest age group (89.2% (84.7% to 92.5 %) of sexually inactive men and 95.1% (92.0% to 97.0%) of sexually inactive women); a proportion that decreased with increasing age to 16.2% (7.2% to 32.6%) of men and 15.0% (7.4% to 28.1%) of women in the age-group 30-34 years. In the age range 30-59 years, sexually inactive singlehood comprised most of the sexual inactivity in both genders. The proportion of those who were sexually inactive who were in a relationship increased with age from ages of 40-44 years and older, although it decreased again among the oldest women. In the oldest age category, those in relationships comprised roughly two-thirds of sexually inactive men, and more than half of the sexually inactive women.
Dissatisfaction with sexual inactivity and avoidance of sex due to sexual difficulties Overall, 34.8% (31.1%-38.7%) of men and 23.6% (21.3%-26.1%) of women who were sexually inactive yet had previous sexual experience reported that they were dissatisfied with their sex lives (p<0.001 for gender difference; table 1). Among men (only), a slightly larger proportion of those who were single were dissatisfied than those in a relationship (37.8% vs 31.1%) but this did not reach statistical significance. In contrast, there was a strong association between age and dissatisfaction, with younger sexually inactive men and women more likely to report dissatisfaction. Similar age differences were observed when stratified by relationship status, although these were only statistically significant among those men and women who were single, reflecting the low prevalence of sexual inactivity among those aged 16-44 in relationships. Among those who were sexually active, 14.8% (13.7% to 16.0%) of women and 11.5% (10.6% to 12.4%) of men reported that they were dissatisfied with their sex lives. Overall, 22.3% (19.1% to 25.8%) of men and 18.3% (15.9% to 20.9%) of women who were sexually inactive yet had previous sexual experience reported that they had avoided sex because of their own or their partner's sexual difficulties (online supplementary table 3). The proportion who were sexually inactive and avoided sex because of sexual difficulties was larger for those who were in a relationship than those who were single in both age groups for women, but only among those aged 45-74 years for men.
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Variations in characteristics by sexual inactivity group
The percentage distribution of individual-level characteristics of participants by type of sexual inactivity is shown in table 2 (men) and table 3 (women) and for those sexually active for reference. In the three categories of sexual inactivity, the numbers of men and women who reported they had never felt sexual attraction were too small to estimate proportions, with almost all reporting at least some sexual attraction at some point in their lives. The exception was sexually inexperienced women of which 11.0% (7.7% to 15.6%) reported never having felt sexual attraction (to date).
Factors associated with sexual inactivity
Age-adjusted ORs for each type of sexual inactivity versus being sexually active for the sociodemographic and sexual behavioural/attitudinal characteristics, stratified
Open access by gender, are shown in table 4; several significant associations were identified. For example, among both men and women, having a religion, in particular a non-Christian one (versus no religion), was significantly associated with a greater likelihood of sexual inexperience. A non-white ethnicity (versus white ethnicity) was associated with a greater likelihood of sexual inexperience among both men and women, and with sexually inactive singlehood among women. Conversely, among men, a non-white ethnicity was associated with a lower likelihood of being sexually inactive and single. The socioeconomic profile of participants was associated with all three types of sexual inactivity in both genders. As compared with managerial and professional occupations, semiroutine or routine occupation, unemployment and being a full-time student were associated with sexually inactive singlehood and sexual inexperience among men. Similar associations were observed among women although semiroutine or routine occupation was not associated with sexual inexperience and those who were unemployed were also more likely to be sexually inactive and in a relationship. In both genders, the likelihood of being sexually inactive and single tended to increase with increasing quintile of Index of Multiple Deprivation.
Associations with body mass index differed by type of sexual inactivity and gender. Higher body mass index, in particular a value in the obese range (≥30 kg/m 2 ), tended to be associated with being sexually inactive while in a relationship (men and women) and sexually inactive single (women), whereas such associations were not observed for sexual inexperience. For both men and women, a body height below the population average, as compared with at the average or above, was associated with sexually inactive singlehood and sexual inexperience.
DiSCuSSiOn
While the importance of sexual activity for quality of life has been increasingly recognised, 1-3 this paper addresses how relatively little is known about those in the population who are sexually inactive. Specifically, we used nationally representative data from Britain to examine how the prevalence and type of sexual inactivity varies across the life course and assessed dissatisfaction with the (lack of) sex life and factors hypothesised to be related to reasons for sexual inactivity.
As previously reported, 9 we found that around one in five men and women aged between 16 and 74 years were sexually inactive. The lowest prevalence of sexual inactivity was observed among those aged 35-39 years (men: 4.1%; women: 6.4%). At ages of 30 years and older, the prevalence of sexual inactivity among women tended to be higher than among men, with the largest differences Open access in the oldest ages: among those aged 70-74 years, prevalence was 48.6% for men vs 65.7% for women. These findings may partly be explained by the higher likelihood of women to be living without a partner due to divorce or widowhood and subsequently having no new partner 37-40 and by the upper age limit of 74 years in the Natsal survey, as men tend to be older than their female partners 41 and the likelihood of sexual inactivity increases with age. Other explanations include those related to gender differences in sampling (eg, the ineligibility of non-UK-resident sexual partners in Natsal-3 or potential underrepresentation of sex workers 42 ) and gender differences in accounting of sexual partners, although conformity to gendered norms and reporting bias may also have affected the results. 42 While those sexually inexperienced comprised the majority of those who were sexually inactive in young adulthood, sexually inactive singlehood was the major type of sexual inactivity from then on until the late 50s. In older age-groups, the proportion of the sexually inactive who were in a relationship overtook the proportion who were sexually inactive and single, especially among men.
Although positive sexual experiences are important contributors to quality of life, 1 3 4 6 some individuals may not consider the absence of sex as a source of dissatisfaction or may choose to be sexually inactive. Importantly, among those who had previous sexual experience but were sexually inactive in our study, around one in three men and one in four women reported that they were dissatisfied with their sex life. Dissatisfaction with sex life among those who were sexually inactive tended to be lower in those aged 45-74 years as compared with years. These analyses, which did not include those who were sexually inexperienced as the question about satisfaction with sex life was only asked to those who reported previous sexual experience, are in line with previous analyses of Natsal-3. 43 Moreover, in a US study, individuals who were sexually inactive reported similar happiness levels as their sexually active counterparts. 16 While involuntary sexual inactivity is a source of dissatisfaction for some individuals 12 and the proportion dissatisfied was larger among sexually inactive Natsal participants (not including those without sexual experience) as compared with those who were sexually active, these data underscore that a substantial proportion of those who are sexually inactive, especially in older age groups, may not consider their lack of sexual activity as a problem. Indeed, the proportion of men and women reporting a lack of interest in sex increased with age. 15 A further explanation is that individuals may adjust their priorities, type of sexual activity and expectations to cope with their own health challenges, and those of their partners, 44 45 which are likely to be more prevalent at older ages. 46 The mechanisms leading to an individual being sexually inactive are multifactorial and likely to operate in more than one direction. What constitutes involuntary sexual inactivity is not clear as individuals' selectiveness when choosing with whom to have sex and the level of effort that they are willing to put in for attracting and pursuing sexual partners probably affects the likelihood of being sexually inactive. Acknowledging these limitations, we assessed factors that may reflect reasons for sexual inactivity. While asexuality, that is, the absence of sexual attraction to others, has received increased Open access 14 47 only a very small proportion of those who were sexually inactive in our study reported that they had never felt sexual attraction to anyone, in line with previous population estimates of asexuality. 14 Around a fifth of sexually inactive men and women (not including those without sexual experience) reported having avoided sex due to their own or their partner's sexual difficulties. This proportion tended to be higher among older men and women who were sexually inactive while in a relationship. Among sexually inactive singles, however, the proportion was only around 1 in 10, indicating that sexual difficulties are not a major reason for sexual inactivity in this group. Having a religion was associated with a higher likelihood of sexual inexperience, but not with other types of sexual inactivity. Many individuals with an active faith may choose to remain sexually inactive until marriage. Other factors potentially reflected reasons for sexual inactivity that had far less to do with choice, for example, sexual function issues 43 or difficulties in finding sexual partners. 12 Among men and women, a body mass index in the obese range was associated with being sexually inactive yet in a relationship and with sexually inactive singlehood (women). Moreover, our study showed an association with height, in that those men and women who were sexually inexperienced or sexually inactive singles were more likely to be shorter than average. Body shape for men 30 and women 28 29 has been shown to be determinants of sexual attractiveness. Height has been established as a determinant for sexual attractiveness and reproductive success for men, 31 32 and in some studies also for women. 32 However, body shape and stature may also reflect overall health status that may be associated with poorer sexual function. 48 Routine occupations (men only), unemployment and being a student were associated with sexual inexperience and sexually inactive singlehood in both genders. These findings are in line with a study from the USA showing an association between low household income as well as low contribution to the household income and increased likelihood of sexual inactivity in the past year in both genders. 16 Studies have shown that high 22 23 and stable 22 incomes constitute important partner preferences, especially when men are evaluated as potential romantic partners. 25 49 However, previous analyses of Natsal-3 data showed that unemployed men, but not women, were more likely to report a lack of interest in sex, 15 and that unemployment was associated with more sexual function issues in both genders, 43 indicating that low income or occupational status and sexual inactivity may share common determinants. Previous population-based studies on sexual inactivity have included only young adults, 10 11 17 19 assessed only one type of sexual inactivity (eg, sexual inexperience or sexually inactive relationships) 10 17-19 or analysed sexually inactive individuals as one group. 9 16 In our study, we included men and women across a wide age-range, corresponding to most of adulthood, using nationally representative data from Britain. To our knowledge, this is also the first study to assess prevalence of, and factors associated with, different types of sexual inactivity.
Our study has limitations. First, as our analyses relied on self-reported data, the findings might have been affected by under-reporting or over-reporting of sexual inactivity due to social desirability bias. 50 Second, although the response rate in Natsal-3 was in line with other major Open access social surveys in Britain 51 52 and the sample was weighted to be broadly representative of the underlying British population with respect to the distribution of gender, age and regions as used in the census, non-response could be a source of bias for our data especially as the sexually inactive may have been less likely to participate although the invitation to do so emphasised the importance of everyone's participation regardless of sexual experience. Third, as the question on satisfaction with sex life was not asked to those with no previous sexual experience, we could not assess the potential dissatisfaction with the absence of sex among the sexually inexperienced. Fourth, we defined sexual activity based on physical interactions between individuals, which we limited to specifically vaginal, oral and anal sexual intercourse. However, we recognise that for some, non-penetrative sexual activities, for example, mutual masturbation, may be regarded as sexual activity regardless of whether or not it is considered as fulfilling as intercourse. Engaging in such sexual activities may be more common where an individual and/or their partner has physical disabilities that prevent intercourse, which as these are likely to be more prevalent in older age, 46 may mean that we overestimated sexual inactivity in these age-groups, particularly sexual inactivity among those in relationships. In addition, some individuals may consider other types of activities such as cyber-sex and sexual fantasies as sexual activities that enable them to have what they consider to be a satisfying sex life, which we were not able to take account of in our study as Natsal-3 did not ask about these activities. Fifth, due to the cross-sectional design, temporality of the associations between participant characteristics and sexual inactivity could not be determined. Sixth, as our analyses were limited to information available in Natsal-3, some factors of potential importance, such as health conditions impairing sexual desire and availability of private space in multiperson households, were not investigated. Previous studies have assessed factors associated with the broader issue of sexual activity, including as outcomes: lacking interest in sex, 15 low sexual function 43 as well as the role of household structure on sexual behaviour, 52 and the association between general health and well-being and sexual activity. 46 Finally, in some of our analyses on subgroups of the sexually inactive population, sample size was limited and detailed analyses of participant characteristics was therefore not possible to perform. Our findings have implications for research and practice. Taken together, our study demonstrates the range of sexual inactivity that exists throughout the life course, and the need to take account for types of sexual inactivity in future studies on the topic. Although sex is widely recognised as important for well-being and some individuals may experience distress due to difficulties in pursuing a fulfilling sex life, many of the sexually inactive individuals, including those in relationships, may not perceive their sexual inactivity as problematic. Our findings should be recognised by health professionals as well as in sex and relationship education and counselling.
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In addition, further research is needed to investigate the mechanisms and context for being sexually inactive for those for whom this causes distress.
